The establishment of ASEAN Exchange had removed the barriers and hassles from investors in six ASEAN member countries to invest freely and easily within the six countries' stock market, including Malaysia. This study aimed to analyse whether the establishment of ASEAN Exchange, can provide diversification benefit to Malaysian investors compared with their domestically diversified portfolio. The analysis is done based on 25 companies which selected from each participating ASEAN country by using Efficient Frontier Model. In addition, Sharpe Ratio had also been developed and analysed to provide an insight to Malaysia and ASEAN investors regarding the attractiveness of each ASEAN market. The results of this study conclusively show that an ASEAN level of diversification does bring benefits to Malaysian investors, as ASEAN portfolio outperforms all individual country's portfolio.
Introduction
Investors today actively and purposefully diversify their investments to different area in order rise the return by lessen the risk of their investment at the same time. The effect of diversification using portfolio to increase return and reduce investment risk had been proven by researchers. The diversification value of a portfolio is said to be positive in 3 circumstances: 1) A portfolio had a higher return and lower risk than the other one. 2) A portfolio is able to achieve higher return at same level of risk. 3) A portfolio is able to achieve same level of return at lower level of risk.
So, how can investors obtain positive diversification value? Harry Markowitz's portfolio theory had provided the answer, Markowitz stated that positive diversification value exist in any assets that are imperfectly correlated, the lower the correlation between the assets, the higher the diversification value.
Therefore, due to the lower correlation between different countries' economy, internationally diversified portfolio generally had more diversification value than a domestically diversified portfolio in terms of both risk and return. However, recent years studies had shown that the value of international diversification is reducing, as the worldwide financial market is becoming more assimilated due to the improvement of telecommunication and transportation technologies and the removal of trade barrier (Fadhlaoiu, Bellalah, & Lahiani, 2011) .
Despite the common belief on the reduction of diversification value in international diversification, ASEAN Exchange, a collaboration that consists of 7 exchanges from 6 different countries in South East Asia, including Malaysia's Bursa Malaysia, Vietnam's Hanoi Stock Exchange (HNX) and Ho Chi Minh Stock Exchange (HOSE), Singapore's Singapore Exchange (SGX), Indonesia's Indonesia Stock Exchange (IDX), Thailand's The Stock Exchange of Thailand (SET) and Philippine's Philippine Stock Exchange (PSE), is trying to create an integrated stock exchange in 2015 that will allows investors from all member's countries to purchase stocks listed in other members' countries in their home countries seamlessly at a lower cost (ASEAN Exchange, 2013) . As at 15th October 2012, the ASEAN Trading Link established by the ASEAN Exchange had linked Bursa Malaysia, Singapore Exchange and The Stock Exchange of Thailand, offering more than 2,200 listed companies to the investors in Thailand, Singapore and Malaysia (ASEAN Exchange, 2013) . Although the research by Agati (2007) shows that financial markets in European Union (EU), a similar but more integrated collaboration like ASEAN, are highly correlated to each other, hence the diversification value is low, similar research had not been perform for ASEAN financial market in recent years. Hence, the objectives of this paper are stated below: 4) To assess the diversification value that Malaysian investors could gain through ASEAN diversification by utilizing the ease of ASEAN Trading Link. 5) To evaluate whether diversification in developing market like ASEAN can achieved the positive diversification value similar to developed market like EU. 6) To rank the attractiveness of different ASEAN countries' financial market for ASEAN countries investors to invest in, through the study of their efficient frontier.
7) To provides an insight to Malaysian and ASEAN investors regarding the optimal risky portfolio to invest in different ASEAN countries.
The rest of the paper is organised as follows. In the next section a review of prior diversification studies is summarised. This is followed by describing the sample used and the methodology employed. The findings and discussions section follows and the paper ends with highlighting the main results of the study.
Literature Review
In 1991, Madura and O'Brien (1991) conduct a research to study the effect of international diversification benefit to individual investors, the research review the strategies and means for individual investors to participate in international diversification, and comes out with a conclusion that although international diversification benefit exists at that time, the benefits may decline as world financial market become more integrated.
The finding by Madura and O'Brien (1991) open the gates for future researcher to study whether the power of international diversification had fade away over time, multiple researchers then conduct studies on the diversification value of international diversification, to name a few, in year 1995, Harvey (1995) study 20 emerging economies and conclude that emerging market can provide high level of diversification benefits due to its low correlation with developed market, the inclusion improve the risk-return profile of the portfolio significantly. The findings also conclude that the low correlation between developed and developing market is due to the fact that developing market are more likely to be influenced by local information rather than worldwide information. Dresden and Laeven (2004) research, on the other hand, shows that international portfolio investment brings benefits to both developed and developing countries investors, however, higher diversification value can be obtained by local investors in developing market, the study were conducted based on a sample of 52 countries and the period from 1985 to 2002, the results also conclude that developing countries investors are worse off if restricted to invest overseas compared with developed countries investors. However, as developing countries investors are often restricted or lack of the opportunities to invest overseas, the result brings no actual benefits to them, but it clearly shows the importance of financial liberation to investors in the world.
Another research that specifically focus on the effects of international diversification on the risk of portfolio is performed by Agati (2007) , the author chosen index from German, French, U.S. and China to study, the study period is from 2000 to 2006, interestingly, the authors found out that the U.S. portfolio which consist of only stocks from S&P 500, had similar level of risk compared with the portfolio that consists of all 4 countries' stocks, but the international portfolio had a higher rates of return. The results indicate that international diversification does not necessarily reduce the risk of investing solely in domestic market; but investors can achieve higher level of return at same level of risk using international diversification.
In year 2010, You and Daigler's research found out that international markets are experiencing an increment of correlations over time as compared with earlier research, the research is done based on the weekly data from 17 different markets from 1997 to 2002, increased in correlation had result in a decline of diversification value, also, the benefits of international diversification are asymmetric, especially during the time of bull market.
In 2011, a research done by Hsu from California State University that study the period from August 2002 to September 2010, found out that although the world financial market is becoming more and more interdependence, this interdependence, nevertheless, did not reduce the benefits of international diversification for United States investors. The research also found out that portfolio that consist of gold, silver and investment grade corporate bond can provide higher diversification value due to its lower correlation with United States markets. This research, though, did not specify clearly regarding the proportion to invest in different region.
Also in year 2011, Christofferson, Errunza and Jacobs; performs empirical studies on developed and emerging www.ccsenet.org/ass Asian Social Science Vol. 10, No. 4; 2014 markets, based on the weekly returns during the period from 1973 to 2009. The research is done through the analysis of correlations and tail dependence, their finding shows that there is a significant upward trending correlations in both developed and emerging markets, but the emerging market correlations with emerging markets are significantly lower compared with developed market, this finding suggest that there is strong diversification value in emerging markets exist for emerging market investors. The research finding is similar to the one perform by Dresden and Laeven (2004) , which shows that emerging market investors can obtain higher diversification value through international diversification than developed market investors.
To provide a basis of comparison, few researches that specifically focus on emerging market across Asia and Europe will also be reviewed. Fadhlaoui, et al. (2009) Another research conducted by Sazali, et al. (2004) try to focus on the international diversification value from a Malaysian perspective, the research had chosen 20 different stock markets including both developed and developing markets to study, the period of study is from 1987 to 2003, and the analysis had been divided into pre, during and post crisis period, also, this research specifically incorporate the effect of currency to provide a more comprehensive result. The research finding does not provide full support to previous studies, as it shows that Malaysian investors, under certain condition, can be better off by investing solely in domestic markets, as Malaysia local market already had a numbers of low correlation stocks, the finding is contradict to the previous research that indicate international portfolio investment can always bring benefits to domestic investors.
After looking at the recent works on international diversification, another subject that is critical to international portfolio investment is the currency rate, in year 1996, Solnik states that the volatility in currency would not have a major impact on the international investment portfolio over long run as the appreciation in a currency is a result of depreciation of another currency, therefore a well-diversified international portfolio should diversified the currency risk away at the same time.
Shetty and Manley (2006) research, however, provide a different opinion, based on the data from 1988 to 1997, Shetty and Manley found out that the return's correlation between United States and Canada is lower when measured in investors' home currency, the correlation fall from 0.675 to 0.603; the results indicate the importance of currency in international investment. However, the research cover only United States and Canada, the applicability to the world market remain in doubts.
As a summary for the literature review, we can see in the recent studies conducted by researchers from different countries, the effect of international diversification in improving the risk-return profile of a portfolio is reducing, as a result of worldwide financial market integration, but the diversification value of an international portfolio still exists currently, particularly in emerging markets. Emerging markets not only provide a source for risk reduction for both developed and developing market investors, it also provides extremely higher return to investors in developed market compared with their local market.
Data
In order to understand the benefits of an ASEAN diversification to Malaysian investors, the efficient frontier of the 6 ASEAN Exchange's member countries and a portfolio that consists of stocks from every 6 members countries, will be created and compared with Malaysia domestic portfolios. Based on the analysis of Moody's (2013) , the most cost-effective risk reduction is a portfolio that consist of 25 stocks, by investing in 25 different stocks, 80% of the diversifiable risk could be reduce by this way, this analysis is similar with Elton and Gruber (1977) work, which shows that the benefit of risk reduction reduce significantly when more than 20 assets had been add in to the portfolio.
Therefore, 25 most attractive stocks will be selected from each member countries, the 25 stocks are selected based on their attractiveness, only those stocks that are being listed under ASEAN Stars will be selected, ASEAN Stars is a selection of top 30 blue chip stocks from each members countries, they are the most attractive and exciting companies under ASEAN Exchange; another criteria for the selection is the data availability.
The study used daily closing figures for all the 150 stocks selected, over a period of 3 year from 1 st January 2010 www.ccsenet.org/ass Asian Social Science Vol. 10, No. 4; 2014 to 31 st December 2012, this period was selected to avoid any structural break like economy crisis, there are no significant economy event happen during this period. Lists of the selected stocks from each country are available upon request.
Methodology
In this study, we are interested in understanding whether an ASEAN diversified portfolio can outperform the portfolio constructed solely based on Malaysia domestic stocks. The independent variables in this study will be the characteristic of the assets, whether it is domestic stocks or international stocks, while the dependent variables will be the performance of the portfolio, as measured by efficient frontier, efficient frontier index and Sharpe Ratio. It is expected that international stocks may improve the performance of the portfolio. Therefore, efficient frontier and efficient frontier index for each countries and ASEAN portfolio will be first created and compared with the 3 portfolio that is constructed domestically in Malaysia. After evaluating the efficient frontier, each country risk free rate will be employed to find out the optimal risky portfolio for each country, and their return and risk will be evaluated accordingly. In order to do this, the formula shown below will be used.
Return
All of the closing price of each stock will be first converted into percentage return using the formula shown below:
( 1) where: R = return of the assets; e 0 = price at time 0; e 1 = price at time 1.
Arithmetic Mean
Arithmetic mean is the average value of a set of data; it is calculated using the sum of all data divide by the total number of data. In finance, arithmetic mean is use as a way to determine the average return of an asset, the formula is shown below:
where: X =arithmetic Mean; ΣX = sum of all data values; N = numbers of data.
Variance
The risk of the stock is measured using the variability of the returns of the stocks, using the formula below:
where: S 2 = Variance of the stocks; X i = each of the return of the stocks; X = the mean of the return of the stocks; N = the numbers of the stocks.
Standard Deviation
Standard deviation is the square root of variance, it provides a more standard way of comparison on the variability of the returns of the stocks, as it is measure in the same unit as the mean, while variance is the square of the mean, in finance, standard deviation is the most widely acceptable measurement of an asset's risk, the formula of standard deviation is shown below: 
Covariance
Covariance is a mathematical concept that are used to understand the degree of which 2 different variable vary together, as mentioned earlier, Modern Portfolio Theory states that the lower the correlation between 2 different asset is, the better is their diversification value. By using covariance formula, one can determine whether 2 different assets have a positive or negative relationship, if it had a positive covariance, this 2 assets will move in the same direction together, if it had a negative covariance, then the 2 assets will move in opposite directions, if the covariance is zero, then the 2 assets had no relationship in the movement at all. Covariance is also one of the inputs needed in the calculation of the standard deviation of a portfolio, the formula is shown below: 
Portfolio Return
The return for portfolio is calculated as the weighted average of the return of the stocks in the portfolio, using this formula:
where: R p = the expected return of portfolio; ΣW i = 1; W i = the proportion of stock in total portfolio; R i = the expected return of individual stock; N = the number of stock in the portfolio.
Portfolio Standard Deviation
Unlike the portfolio return, the portfolio standard deviation is not only the weighted average of the standard deviation of each asset in the portfolio; it also required one to include the covariance of the 2 assets, the formula is shown below:
where: S p = standard deviation of the portfolio; S i = standard deviation of stock i; W i = weightage of stock i in the portfolio; COV i,j = covariance of stock i and j.
Sharpe Ratio
Sharpe Ratio is the figure that is used to evaluate the portfolio, it is also known as the reward-to-variability ratio, it measures the excess return per unit risk, the higher the Sharpe ratio, the better the risk-return profile of a portfolio or asset is, the formula of Sharpe Ratio is shown below: 
Efficient Frontier
Microsoft Excel 2013 with Solver add-on is being used to develop the efficient frontier that will be used to study in this paper. Solver is an optimization program that can be used to solve for the efficient frontier. First, a www.ccsenet.org/ass Asian Social Science Vol. 10, No. 4; 2014 variance-covariance matrix of each country's 25 stocks will have to be created. Secondly, with the variance-covariance matrix as the input, put in the weightage equal to 1 as the constraint for the solver, this is to limit the total weightage to equal 1, and tick the "make unconstrained variables non-negative" to make sure there will be no negative weightage, this is to reflect the non-availability of short sales in Malaysia. Thirdly, run the solver to find the weightage that minimize the variance of the portfolio, with that, we can find the minimum variance portfolio for the given set of assets. The forth step is to create efficient frontier, by adding in specific level of return as another constraint on top of the previous constraint, we can make solver solve for the minimum standard deviation at that level of return, an efficient frontier can then be graphed by changing different level of return and solve for the minimum standard deviation.
Similarly, by using the solver, one can find the portfolio weightage that maximize the Sharpe Ratio, which is the optimal portfolio/tangency portfolio for the given set of assets. This could be done by putting in the risk free rate to the Microsoft Excel, and set the constraint of weights equal to 1, and solve for the weightage. This method to create the efficient frontier is developed by Zivot (2009).
Efficient Frontier Index
As mentioned earlier, the evaluation of the superiority of efficient frontier is usually being done visually, in which the more northwest the efficient frontier is, the better the efficient frontier is. However, in some instances, when the efficient frontier cross each other, normal visual evaluation may failed to judge whichever efficient frontier is the better one. Therefore, an absolute way to define the superiority of efficient frontier is being developed and introduced by Sazali, et al. (2004) , which is known as the Efficient Frontier Index, the general rule of the efficient frontier index is the higher the index, the better the efficient frontier, the index can then provide an absolute way to compare the superiority of efficient frontier compared with the visual technique, the formula is shown below:
where: R i = all points of Expected Return on a set of optimal portfolio S i = all points of Standard Deviation on a set of optimal portfolio R lowest = the expected return of minimum variance portfolio S lowest = the standard deviation of minimum variance portfolio
Results and Discussions
The findings of this paper can be divided into 3 parts. First, an analysis on the efficient frontier will be performed between 6 different ASEAN countries portfolio, ASEAN portfolio and 2 additional Malaysia portfolios, the evaluation will be done visually and through the efficient frontier index. Second part of the findings will incorporate the risk free rate of each countries, and find out the optimum portfolio that maximize the Sharpe Ratio from each of the efficient frontier, the proportion to invest in each country/company will be given at this section. Third part of the findings will present an analysis on the optimum portfolio of each efficient frontier to the readers; readers can have an understanding on the risk-return profile for each optimum portfolio, this part will provide a ranking of each market based on their Sharpe Ratio to the readers too. Figure 1 . Efficient frontiers for Malaysia, Singapore, Thailand, Indonesia, Philippines, Vietnam, ASEAN, Malaysia ACE and Malaysia Random Figure 1 shows the efficient frontier generated using Microsoft Excel 2013. It exhibits the ASEAN portfolio that consists of stocks from every member countries is more superior than other portfolios as it is located most northwest than the other portfolios. Meanwhile, the Vietnam efficient frontier is the inferior the efficient frontier located most southeast.
Efficient Frontier
Malaysia-ACE portfolio crossed ASEAN portfolio when the return is 70%. At the crossed point, Malaysia-ACE portfolio is able to provide higher return at the same level of risk and lower risk at same level of return. However, this creates a situation where visual evaluation alone is not enough to judge which efficient frontier is better. In addition, the situation becomes more puzzles when we remove ASEAN portfolio since efficient frontier of each countries cross each other at different level of risk and return. As a result, the ranking financial market of each country becomes impossible by relying solely on the visual evaluation alone.
The only conclusive result at this stage is about Vietnam Portfolio where it is the worst among all of the countries and markets that are being evaluated. Therefore, Efficient Frontier Index is used to find out a conclusive evaluation and ranking for all the countries and market. The result of the Efficient Frontier Index is given in Table 1 below. Vol. 10, No. 4; 2014 As mentioned earlier, the Efficient Frontier Index (EFI) is created using Microsoft Excel 2013 by using method which developed by Sazali et al. (2004) . Column I displays EFI and each country are being ranked according to the EFI. Figure 1) . Hence, this result supports the previous findings where internationally diversified portfolio is always better than a domestically diversified portfolio. In this situation, ASEAN portfolio's level of diversification outperforms the entire three Malaysia domestically diversified portfolio. However, this result is contradict to the finding of Sazali, et al. (2004) which Malaysian investors can achieved better risk-return combination using a domestically diversified portfolio than an internationally diversified portfolio. As at this stage, we can say that ASEAN diversification does provide benefits to Malaysian investors when referring to the EFI alone.
Optimal Risky Portfolio
The optimal risky portfolio is identified by using Sharpe ratio. Portfolio is at optimal risk at the highest level of Sharpe Ratio at the given risk-free rate. The government bond issue by each country is used as proxy of risk-free rate. Meanwhile the average risk free rate of every member countries is used as proxy risk-free rate of ASEAN portfolio. The optimal risky portfolio for each portfolio is given in the figure 2. As the ASEAN portfolio consists of 150 different companies, the figure is simplified to indicate only the proportion to invest in each countries, a detailed table that specify the weightage to invest in each companies can be found in appendix.
As the short-selling is prohibited in Malaysia, all of the calculation is done based on no-short sell allowed assumption; reader is able to understand the proportion to invest in each country or company in order to obtain the highest possible Sharpe Ratio. In other words, the weightage stated above will give investors the best risk-reward combination under the given risk-free rate for each country.
Ranking of Optimal Risky Portfolio
In this section, the optimal portfolio for each country will be ranked according to their different variables, which are the expected return, standard deviation and the Sharpe Ratio. The results indicate that investing only in the domestic market can let investors exposed to the minimum level of risk. This is contradict to the common belief that international diversification can lower the risk. However, this finding is congruent to the studies performed by Agati (2007) , which stated that international diversification does not necessarily reduce risk compared with a domestically diversified portfolio.
Figure 3 also shows Singapore is the only developed economy in ASEAN recognized by the IMF (2013), ranked only in the 4 th place. This result indicates that developed countries market does not certainly had lower risk compared with the developing market. This result served as a reference for investors that concern only for the risk of their investment, if that is the case, invest at the stated proportion in last section for Malaysia portfolio can let investors exposed to minimal level of risk.
With the given risk-free rate from each countries (referring to figure 4), Malaysia ACE market top the table that ranked portfolio based on the expected return alone with the expected return of 69.13%. The top 4 places are occupied by the developing market. This is consistent with the previous findings that the developing market can achieve higher rate of return than the developed market. In this case, Singapore's optimal risky portfolio ranked number 8 out of 9 portfolios that are being evaluated. Therefore, investors who concerned only about the return may obtain highest level of return by investing 100% in the Malaysia-ACE portfolio with the proportion stated in last section. Hence, comparing figure 3 and figure 4, we can say that investors who pursue ultimate risk or return, that is to say, investors who want only the highest return or lowest risk, can achieve so by investing solely in a domestically diversified portfolio. Although Malaysian investors can rely on domestically diversified portfolio to achieve highest return or lowest risk in ASEAN, the story is different when we compared risk and return together. As shown in figure 5 , the ASEAN portfolio completely outperforms the other market's portfolio with a Sharpe Ratio of 60.49. This result the result is similar with the study performed by Agati (2007) . Although domestically diversified portfolio can achieve lowest level of risk, nevertheless internationally diversified portfolio outperform domestic portfolio in terms of risk-return combination. Moreover, in Malaysia context, Malaysian investors can even achieve highest level of return through domestic portfolio. However, an ASEAN portfolio still dominates the other entire portfolio in terms of risk-return combination as measured by Sharpe Ratio.
Also, if we exclude the ASEAN portfolio from the comparison, we can see that Malaysia-ACE portfolio, Malaysia-Random portfolio and Malaysia portfolio had taken 3 of the top 4 places in the table, with Malaysia-ACE portfolio top the table. Therefore, we can say that Malaysian investors will not be worse off as much as other ASEAN countries investors if the ASEAN Trading Link did not establish. 
Conclusion
The visual evaluation method presented in figure 1 failed to provide a conclusive result on the superiority of the efficient frontier for each market. However, the efficient frontier index conclusively prove that an ASEAN portfolio outperform the entire domestically diversified portfolio. This is including 3 different domestically portfolio from Malaysia that consists of Malaysia's top 25 blue chip stocks, 25 randomly chosen stocks from main market and 25 randomly chosen stock from secondary market respectively.
The result remains the same when different countries' risk free rates were incorporated to find out the optimal risky portfolio to invest in ASEAN and also every member countries respectively. The outcome shows that ASEAN portfolio again lead all others portfolio with the highest Sharpe Ratio.
However, despite the fact that ASEAN portfolio can provides investors the best risk-return combination. It is notable that the ASEAN's highest return portfolio and the ASEAN's lowest risk portfolio remains to be the Malaysia domestically diversified portfolio, that is Malaysia-ACE portfolio and Malaysia portfolio respectively.
As a conclusion, the findings of this paper support the previous studies of international diversification, in which international diversification does provides better risk-return combination compared to the domestic diversification. Results of this study suggest that an ASEAN level of diversification does provides benefit to Malaysian investors compared to Malaysia domestically diversified portfolio.
However, the ranking of optimal risky portfolio as shown in figure 5 , had provide us an insight into the ASEAN financial market, as 3 of the Malaysia domestic portfolio ranked number 2, 3 and 5 out of the 9 portfolios that is being evaluated respectively. Even though it is clear that the establishment of ASEAN Trading Link that provides the ease of trading between 6 different ASEAN countries to Malaysian investors had gave Malaysian investors an opportunities to improve their portfolio performance. The benefit to Malaysian investors is lower compared with other ASEAN countries' investors.
Undeniably, the participation of Malaysia's stock market in the ASEAN Trading Link provides other ASEAN countries' investors greater diversification value than other ASEAN market can provides to Malaysian investors. This is proven in Figure 2 where the proportion of Malaysia market in the ASEAN portfolio is the highest which constitute about 33% of the ASEAN portfolio. 
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